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-In pursuxnce'of your iastrmctions the following report
is subnitted as the result of a geolegical aneatlpztlon of
the “"owoge& uf}ﬂﬁ Coulee regervoir.

Object.
The objecet of the examdination wos to determine whether

0¢ not the Grqnd Conlee would hola water 1f used 88 3
servoir g

Conditions Pronosed.

ceording to the oroposed conditons of the Columbis
~sin Durvo7, water from the Columbia Ziver would be raised

J¢om that sfrcan and empiied into the north end of the
Graind Coulee. The retention of this water in the proposed
reservolr wounld necessitate the construction of two dams
2crosg the Coulee - one nenr the north eand, and the other
scress the south end, two niles north of Couleo City The
v,*"* cvel of the nrogoucd reso¢voir would be lcﬁ,.» feet

hove gty level, tsking the United States Geologicnl Survey
zﬁon L~ at tno utntloa in Coulee Cxﬁy 28 the datum point

¢ LoB4,.009 feet, Hence tho rescrvoir would de apyroyimate‘
1] 30 miles loag, one-hwlf to two ond one-half miles wide,
with n maxdismwm deoth of 50 to 60 feet. The reservoir 'oula
therefore, not cover the entire iloor of the Coulse 2md
only in places would it reach the base of the great walls of
recek which hound its east and weat sides.
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Conclusions. .

Aftor one week's study of the geological formations of
the repglon, thelir choraecter, thelr relation one to another,
«nd their structure or "lay", the following conclugioas

‘have bseun re xched,

1. That the most likely point in the Grand Coulee for
wessible hhdcrv~amnr loakage is in the vieinity of the
provosed dnm site at the southera end, north of Coulee city.
I this southern dam were plnced two ~nd one-half or three
miles north of the present dam site, which is located near



the Ohlwell Ranch, an unfavorable zeolocical Feature (a fault
combined with 2 sharp monoclinal fold, crossing diagonally
the southern end of the Grand Counlee) would be elininated.

2. That leakage around the ends of this southern dom,
espeeially around the esstern end might e quite possidle
and would warrant ooreiul comsideratioan of the underground
conditions beyond the limit of the dam a8 well ms beneath the
dzm itseld,

3¢ A dam 80 placed between the sides of the Coulee
that s01id rock would form the retaining wall vwhere the dam
leaves off would eliminnie possible leskage, since the loose
£illing material <« sand, gravel, £ilt and c¢lay - is all
more or less pervious aud mipht in tiuwe cause serious trouble
1f depended upon as g coniainer.

4. The granite of the Coulece is undoubtedly watore
tight, excepting its surface portion, vhich is, in places,
jointed or filled with cracks. ,

B. The basalt layers which Yorm the walls of the Coulee
vary in denseness. 4 &gmall ameunt of seepnge oceurs aloug
the planss of contaet of these layers, especially where morse
porous beds prevail. Leskage alonz such seepsge »lmnes in
the w2lls of the Coulee would probably be superficial, es-
pecially vhere the beds lie horigzontnlly or nearly so.

6. The loose materinl =~ swnds, gravels, silt, =nd clay =
which £ills the lower portion or flcor of the Graznd Coules
and conceals from view the wunderground bedrock, should not
e dopended upon as impervious material, even thourh in
vlaces 4% hos proved 8o locally. S0 loag as the damg at
elther end of the reservoir connect the bed rock of the Clouleec
from one side To the other, this loose materi-l need not dbe
given consideration, for it wauld be trapped within the
regervoir basin.

Geolopical Peatures.

Formntions presente.

Granite. The oldest underlying rocks of the entire
reglon which are éxposcd are granite. This granite is a
tightly crystallized homogencous rock, which would sllow
the circulation of underground water only aloang joint planes
a20d loesd cracks. Over the o0ld eroded surfasce of the granite
bagaltic flows of lavn were once poured. It is evident
that the baosalt overlies the granite from esxposures in the
reglon north of Jtoamboat fock and where the Grand Coulee
enters the Columbia Kiver gorge. .

Basnlt. The overlylng basalt layers wary in con-
pacitness irom dense rosk to porous, cellular naterizl, and
to layers of cinders and agrlomerate. 18 far as was |
observed, the layers nearer the bise against the granite are
f2irly dense, vhile some of the uvpper layers, sbove the
generanl wator-level of the proposed rescrvoir, are, in pl-ces
quite cellulal containing some agrlomerate beds of limited
extent, The lower beds would come into contiet with the
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water of the reservoir, while the upper beds would need to
be considered only at the southorn ond of the Coulee where
a great monoelinnl fold and fault has ocaused the yowager,
more porous bods to be brought dowa into the floor of the
Couleec itgelf.

secpase through the upper layers of basalt, resulting
in the formntlon of springs, is in evidence in a number of
places along the walls of the Coulee, but it is not a very
pronounced feature. It is gquite probable that since the bveds
are in most cascs 1lying nearly horizontal this secepage i& not
grent, but where the beds are tilted, migration of the wnter
woull be incrensed down the planes of the dippinz beds.

Terrzoe gands and pravels. demnants of terrace gravels
and s=wndcs are (0 ve found within the Coulee in proiected
places, high agninet the walls of the Coules, and nearly a
hunéred feet above the level of the surface of the »proposcd
reservolr, lylng on the same level a8 the wvery uppermost
terrnces oL the Columbia diver sorge. This matericl may exe
tend in depth to the bottom of the Coulee Basin.

Terrsce 8ilt, A%V o lower elevation than the top of the
terrace gravels deseribed above, are extensive, fine, silt
deposite which form low ferraces whose tops are at a slichte
iy higher elevation thon the woter-level of the proposed
regervoir. This material is a basin depocit which is in
places partlially imvervious to surface water. 4 large
reservolr would, however, spread water over a large enough
Torritory so that such surisce wator would probably work
dovm into the underlyinzg loose malerial,

Al of this sand, gravel and elay materianl which covors
tho Coulece floor is of importance only as an absorptive
mediunm for water brought onto the lond snd should be con-
sidered in respect to leaknge only at the ends of the Coulee
where the conifining dams would be plhaced.

Lnjes exisiine at present in the Coulee.

The lskes present in the Donlee are of consideradle ime
portance as indicators that the Coulee would hold water even
if Tilled to considerable depth. It is a recopaized fact that
a lake cannot become slkaline or salty to any great extent
if it hos san outlet, =nd n circulation of fresh water takes
place through it. Uhere nre alkaline and salty lakes within
the Grond Coulee. Their reduction in size during the suamer
months of the year is dwe 40 suriace evaporation. The ,
alksline loke at the southern end of the Coulee therefore has
at present no outlet, surface or undergound. Under the grest
pressure of a deep lake or reservelr, underground drainage
might be set up in some way, olihouszh there is no proof that
it wouvld. It nust be understood, however, that the length of
the reservoir has nothing to do with ite pressure, only depth
is o De considered in this regard.

Underground water of the Coulea.

Judzing from the prescnce of water beoneath the surface of
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the 21luvial 2illing of the Grand Coulee, as proved by a
nunaber of welle, which are not much over £0 feet deep, the

se matorial vhich covers this part of the region is rlreandy
f21rly well satvrated with water. This siganifiea that 1if the

there would be only a linited amount of abosorption in this
materinl, The records of the wells show that underground
vrter oceurs in gravel which lies bhenenth upper layers of more
impervious clay-like sediment., Bed rock has not boen roached
in any of these wells., It would be intercsting and it night
throw considerable light upon the subject of absorption as
well ay drainame arownd the ends of the dams if an few tynloal
holes were drilled in the center of the Conleec to bed rock =nd
reoords Kept of their logs.

LGeoclogical structure.

“ho nost proncunced -ad inpoxritant structurasl feature of
the rock formatiors of the repion are vresent in the layors
of hasrlt. In general these layers lie in a horizontsl
position, but in some places they lie in low folds., This
feature ie espeeially evident in the region where the granite
is expesed. Along one particular bBelt, not over oneeguarter
- 0F n mile wide, running in s northensi-south est direcsion is
o Btocp monoscline zecompuiied by o probadble break or = dise

placenent in the rocks imown %o geologists as g £oult. This
£01d ~nd fomlt crosaes the southern end of the Groad Couloe
a hall mile north of the dam site located near the Ohlwell
idanch. The dipping beds of the basalt are plainly in :
evidence on either side of the Coulece and c¢an be ftriced dom
to Blue Loke where o comwlete ewposure revesls the character
of this struectural feature. The beds of busalt in the great
wall 4lp southeastward 2% an ansle of nearly 459 and are lost
widerpround even helow the level of Blue Lnke. The beds of

agalt which form the ¢liff face of the Dry Palls and also
form the material upon which the dim site znorth of Coules
City is lcented are not the same bods whiech form the walls
of thoe Grond Coulee, They are layers which were poured out
on top of the layers exposed in the Coulee walls, even
though they aow lie ot 2 much lower elevation.

Although this strmetural feature misht not interfere

with the resorvoir, it would be unwise to place the dom 0
that the fold and £ault lay within the reservoir. There
night not only be leakage along this fault line, but this
line 1s one of the linecs of wealmoess in the enrthhs crust
and it ie poseible that slight displacenents mirht take
place there from time %o time as they undoubtedly have dnne
in the past, % ‘

Recommendations.

The Lollowing rocomondations are herewith submitted:

(1), That the dom site at the southern end of the Grand
Coulee noar Coulee City be reconsidered in view of the Seo-
logicol conditions imovn to exist there. It may bocome
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necossary to examine by drilling any new dam site loested
north of the prcesent one in order to locste bed 1ocke.

(2) That during the course of drillinz a geolosist
ba consulied in regard to the materisl encountered in the
drill holes. ,

{3) That speecial goological consuliation woulil be bens-
ficlal before actuzl comstruction of any of the dame be
started,

{4} That a topographic map of the Grand Coulee, Dry
Palls, =2nd immedinte vicinity be cOﬂetructed in cooperation
with the United States Geolorical Survey for publication,
and that 2 geoloricnl map be constructed of the region bee
fore the reservoir is oompleted using the topographic map
cthus mado a8 a baso.

'

Reapectfully submitted,

cﬁZéZ%;7¢Z;;Zcz¢4éélp;,<z
Ge?iéziiZLEZLJQarge £ Meld York.

7
&/
Agsgistant Pield Geologists




Illustrations.

The followingy illustrative photographs are arraaged so
that they mnuy legienlly sccoupany the written report. They
shouwld, however, be obsorved in direct conmection with o
study of the geolegical map prepnred especially for this
‘worke. The base for the map wis taken from a sketeh map
origin2lly propared by lir. Turner of the Columbia Basin
Surveye. -Additions to this were made from fLield abvscrvatiouns
ol the geological conditions nand from notatious from the

profile meps of the Columbia Basin Survey.
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?igar& 1. :
Columbie River a% grand Coules Ferry, looking downstrssme. The

“dam site is in the foreground. 4 grest terrvsce of pravel snd
sund occure on the right side, whils the left wall is of grenite.
Bote the extremely high river lerrsce remnant in the Grand Coules,
prgving the formoyr %&iﬁ%&ﬁﬁ@ af %ha Columblse ﬁiv&r entrance into

the Yrand Coulses



Flegure 2. :

Yiew of the dsm site in the north end of the Grend Coulee, looking
gouthward. To the left of the school honse is granite, while to .
the right is basald, the contoct being coversd st the schosl housge
by & soandy torroco. The don wite is plocod neross this contagt.
The broslt beds dip sllghtly 4o the norithesst foxming the flank of
& low enticline or fold pegcliny thvoush this srea. In the cone
gtruction of this dep speci:1 citontlon should be glven to this
gonteet and to the muterisl boyond the ends of the dam to the great
wllo of the Coules on eliher olde. -
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~ The pouthern end of the Yrand Coulee looking northesst. Two dam
gites have boen loonted here by the Columbia Bassin Survey, north

. of Coulge City. Hote the position of the monocline snd fsult, in-

- éionted by the blsuck line. The low outerops of basalt in the Counlee
are beds which were forwerly &t & much higher relative elsvstion than
those of the present bluffs. They huve been displsced by grest dips

. &end probubly & fault to their-present position. The layers of basslt
“slong this line, beneath the floor of the Coulee, undoubtedly are
gipping_at voery steep sngles, and thoy contain some rather porous
RYOYE . .
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Pipure 4. o e : 7 Ay —

looking norihvard in the Grand Coules, choving the relsiions. ol
. %he rooks to one smother. Steswbont Rosk 1ies on the lelt, while

the Covlee wall, conszisting ef granite, cepped with blsck boenll,

poonrs on the right. The proposed zogervely would not auite

snter this reglon, Note the vemnants of the old terrace deponit.



Pigure B.

4 typicel exposure of the Grand Coulee basuli. The wster-line of
the reservelr would, In this case, resch above the loose talus
glope. DBotweon the basalt layers sre gome porous beds. Hear the
top ie & layer of sprlomerate. ().



- The sheyply 4ipring basslt beds of the moncoline exposed in the .
- eert wall of the Coules, north of Coules City« The slluvisl filliug
. of tbe Coulee floor govers superficiclly the eontinuation of thie

- -menoeline ssress the Grend Coulees. Some of thesas bupalt lsyers ere
- porous apd sgglomerstie, ut most of them are fuirly densas
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. The aaﬁt wall of ﬁke @eulaa, by the Art Lewls pl&se‘ High up in the wall,
Jex sbove the water-level of the proposed reservolr, whers the vegotstion
ig present, & spring seops through & porus bed in the bssalt and is piped

tc the Porm ﬁﬁﬁ%ﬁ snd used %o irsigste an orchard.
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. %he gand end gmvei pit in sn 2ld high wmee in the Grend
Coules. This sort of meterisl probsbly oscurs as & layer

am the bed rock of the Coules floore
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~ %he entronce of ths CGrand Coules, pot far from the Colunbie River

- Gorge, looking southesstvard. The larpe terraces in this pioture

1ie 8% lezsmt Y00 feet adove the River snd they conlinue from the
‘yegion of the gorge %o that of the Coulee. 4un 0ld river chennel
‘of luterssdiste height lles nesy the foreground. Thess sre
‘hlglorieal fTestures relative to sows of the various eoursses
folloved et different times by the Columbls Hiver.



Pigure 10. T S R

-~ Looking northward through the Grand Coules towsrds Steamboat

 Book. The proposed reservoir would lie only on the left side
 of “tesmboc¥ Hook. Deovila Lake mow lies in the depression to

- the 1eoft. The road shown in the ploture is plsced in & eilt

- Sommstion vwhiech fills the bssin. This formation mukes teyrreces

. when ound buck by eroslon. Note the bhigher gravel terruce 1o

" the ezirems lefi sgsinst the west wsll. These walls sre pro-
~ bably 507 1o B0O feet high. : : :

oy s
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ﬁig}zm 3«3,*~ in -exyé%&'x@ of the e11% formetion, & fﬁnawg:'ssimé‘.,
lepineted eluy-like material, which overlics wetsr-tepving

y _ugmggzs ﬁ"hiﬂk imm baan remmaa 5.11 welm f;.fty faat m: B0 3.:1
Q? .
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 Yiew of Klus Ieke, laaking sauzhwagﬁwara, end the éiyping beds
of bugnlt which form exn abrupt monoolinal fold. The layers of

“rocks in the hipgh bluff to the xight plunge down and psss under
the surfoce of the lske. The bluif o the left ies componed

ef lzve flows overlying the continustion of those flows yepresent-
ed in - the higher oliifs to the risht. Compors this ploture with

" the explsnatory section of the mep.




':' :?iwe 13:&‘» i :
An exposure of the monoclinal €old pesy Blue Lske, northesst of

ites exposure shown in figuwre 12. This view is of the bluff below

and Yo the right of the cowers In figure 12 4 rough ssilmsle of
- the vertisel displscement of the beds in this region shovs &
difference of 1500 feet in elovetion, between the upper and lower

gldes of the monocline. Sach ressurenent is made in reference to
one bod. ‘ :



Flgure 4. = e c TG

Dry Fells, southwest of Coulee Cliy, over which the Columbla

- Biver onse fell after passing through the Grend Coulse, its
_upper channel.  The busslt layers exposed here lie above the
eontivpnn Won of the basalt beds in the high walle of the Grand
ng%w, wiich plunge and pogv under the rocks shown in the
ploture. :




Pigure 15&

Southweet view along the gourse s‘.}i the monocline, looking
toward the expogurs in the west bluff of the Grand Couloe
northwent of Coules City. [Note the basslt beds dipping
or sloping towards the left &t & steep angle.
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8lue Lake
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Section across Geulee at Blue Laoke
(Seefhofographs)
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